The major goal of the present contract was to develop new insights into the forces responsible for the association of organic molecules so often seen in biological systems (eg., enzyme-substrate, antibody-antigen, neuroreceptor-neurotransmitter interactions). To this end, a series of water-soluble organic molecules with welldefined hydrophobic binding sites was prepared, and the binding characteristics of several stiuctures were evaluated. The most significant discovery of the investigations was the demonstration of the importance of the "cation-n" (or, alternatively, "ion-dipole") interaction in producing tight, orlc-,ted binding of a wide variety of "onium" type guests. High
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field NMR was the primary tool used to establish the cation-n interaction as a potent force for binding in both aqueous (technical report number 1) and organic media (technical report number 2). In addition, detailed studies revealed the primarily enthalpic nature of the phenomenon and the dangers of overly simplified analyses of binding data (technical report number 3). It seems quite likely that similar binding forces are of critical importance in a variety of biological receptors, especially many that are involved in several aspects ot neurochemistry, and future efforts will seek to strengthen this connection.
In addition, the cation-it interaction has been exploited to develop a novel catalytic system (technical report number 4). It was demonstrated that a certain type of alkylation chemistry, in which a partial positive charge is developed in ihe transition state, is substantially accelerated by our synthetic receptors. The system is truly catalytic, exhibiting turnover and appropriate competitive inhibition behaviors. This is a novel example of taking a binding force that was discovered in "ground state" systems and using it to preferentially bind transition states. Future work will seek to expand upon and exploit this concept to produce powerful catalysts for useful organic transformation. 
